The crystal structure of the title com pound was determined in order to obtain structural information on a tetrapyrrole bearing meso-oxo-functions. C36H 4,N 40 2T1C1 • C H 3OH, P 1, a = 10.358(2), b = 12.344(3), c = 15.490(3) Ä, a = 84.36(2)°, ß = 78.53(2)°, y = 82.26(2)°, V = 1918.2(7) Ä3, Z = 2, 130 K, R = 0.04 for 6749 reflections with I > 4er(I). The structure consists of the penta-coordinated thallium ligated by the four nitrogens of the porphodimethene ligand and a chloride in the axial position. The central macrocycle shows some degree of ruffling with the carbonyl groups pointing slightly above and below the mean plane of the molecule.
Porphyrins which are oxidized at the meso-positions present a unique class of tetrapyrrole deriva tives as the oxidation interrupts the conjugated porphyrin system thus providing a ligand system the conform ational properties of which should be quite distinct from those o f the parent porphyrin. Oxo-porphyrins can be classified as oxophlorins, with one meso-position oxidized, di-oxo-porphodimethenes (1) , and finally xanthoporphyrinogens, where all four meso positions bear a carbonyl group. Although the chemistry of these com pounds has been elucidated in some detail, only limited information is available on their structural properties [1, 2] . No structural inform ation is available on the mono-and di-oxygenated species but the structure o f octaethylxanthoporphyrinogen has been determined [3, 4] . Since most of the current structural studies on tetrapyrroles use sim ple porphyrin ligands we were interested in the study of metallo-complexes of tetrapyrroles, utiliz- Verlag der Zeitschrift für N atu rfo rsch u n g , D-W -7400 Tübingen 0 9 3 2 -0 7 7 6 /9 2 /0 6 0 0 -0 8 3 7 /$ 01.00/0 ing ligands with interrupted conjugation [5] . D ur ing studies on the preparation of metallo-oxophlorins we have obtained suitable crystals of 5,15-dioxo-2,3,7,8,12,13,17,18-octaethyl-porphodimethene thallium(III) chloride and performed a crystal structure analysis.
The investigation gave the structure shown in Fig. 1 . The respective bond lengths and bond an gles are listed in Tables II and III . The core o f the molecule, consisting o f the thallium coordinated to (3) 2750 (6) 87 (5) 2680 (3) 24(2) C (31) 2885 (6) 3 (6) 3635 (3) 30(2) C (32) 1615 (7) -309 (7) 4248 (5) 50(3) C (4) 1971 (6) 930 (5) 2233 (4) 21 (2) C (5) 1276 (6) 1956 (5) 2619 (4) 27(2) C (6) 391 (6) 2778 (5) 2193 (4) 25(2) C (7) -436 (6) 3677 (5) 2606 (3) 24 (2) (16) 1411 (5) 246 (5) -1248 (4) 21 (2) C(17)
22 (2) C (20) 3079 (6) -842 (5) 497 (4) 23 (2) * Equivalent isotropic U defined as one third o f the trace of the orthogonalized tensor.
the four nitrogens and chloride as the axial ligand, is not different from the conform ation observed in thallium (III) porphyrins. The mean T l-N bond length of 2.22 Ä agrees well with the values ob served in the respective tetraphenyl-(TPP) [6] , octaethyl-(OEP) [7] and coproporphyrin [8] com- 
1.401 (9) plexes. The distance T l-C l is 2.438(2) Ä, while those found for TPP and OEP are 2.449(4) and 2.420(5) Ä, respectively. The displacement of the thallium atom from the plane of the four nitrogen atom s is 0.70 Ä, com pared to 0.62 Ä in TPP and 0.69 Ä in OEP. Thus the typical geometry of pentacoordinated m ain-group porphyrins is retained in the dioxo-porphodim ethene system. Due to the break in the conjugated ^-electron system, the tetrapyrrole ligand can be considered to consist of two porphodim ethene halves. This structural difference to the porphyrins is clearly seen in the larger values observed for the Cmeso-C a bond lengths o f the two oxidized positions. Here a mean bond length o f 1.483 Ä is observed while typical values for related thallium porphyrins are in the order of 1.39 to 1.40 Ä [5] . The carbonyl character of the two oxygen atom s can clearly be delineated from the carbon-oxygen bond lengths of 1.220(9) and 1.235(9) Ä and the sum of angles at the two bridgehead carbons (360 for C(5) and 359.9° for C(15)). The bond angles at C (4 )-C (5 )-C (6 ) and C (14)-C (15)-C (16) are 125.1(6) and 123.6(6)°, com pared to a mean value of 129.6(7)° for T1C1-TPP [7] , The average value for the two "porphyrin-like" meso-positions is 131.2° thus clearly showing the porphodimethene character o f the molecule.
The title com pound crystallizes with one mole cule of m ethanol per asymmetric unit. In the unit cell (Fig. 2) the molecules pack by forming layers The molecular structure shows some deviations of porphodim ethene molecules with the axial from planarity (Fig. 3) . W ith respect to the mean chlorides o f neighboring layers oriented towards plane of the core macrocycle a ruffling of the each other. The solvent molecules are situated in chrom ophore, i.e. alternate displacement of the the space between the tetrapyrroles in each layer. meso-carbon atom s, is observed. The separate pyr- . The struc ture of the higher oxidized xanthoporphyrinogen shows crystallographic S4-symmetry and has a much higher degree o f twisting then the dioxocom pound [3, 4] , Nevertheless, the twisting of the xanthoporphyrinogen was attributed mainly to the form ation of four hydrogen bridges between two solvent water molecules and the nitrogen atom s (one on each side o f the chromophore).
In the title com pound the conform ational dis tortion is not a pure S4-ruffling and as severe as observed in the related structure of 5,15-dimethyl-5,15-dihydrooctaethylporphinato-nickel(II) [9] . In this molecule the 7r-electron system is also effec tively broken by saturation at two opposite mesopositions. Nevertheless, the sp3-hybridization at the respective m eso-carbons allows more confor mational flexibility than in the present dioxo-porphodimethene, where the meso-carbons have the same hybridization as in the parent porphyrins. With respect to the conform ational distortion of the tetrapyrrole macrocycle this feature places the dioxo-porphodim ethenes centrally between the parent porphyrins and the 5,15-dialkyl-5,15-dihydro-porphyrins.
Studies on the free base porphodim ethenes are needed to further analyze the question whether the conform ation observed in this metallocomplex is mainly due to the ligand or if the metal center pre vents further deviations from planarity.
Experimental
The com pound was obtained during the pro longed treatment of octaethylporphyrin with thallium(III) trifluoroacetate in trifiuoroacetic acid and dichloromethane [2] . Crystals were obtained by liquid diffusion of /2-hexane into a concentrated solution of the compound in methylene chloride. Red plates, 0.41x0.32x0.11 mm. D ata collected using the co-scan technique; scan rate 29.30° m in-1 (in co); scan range (co) 1.0 . 9464 intensities were re corded on a Siemens R3m /V diffractom eter with graphite m onochromated M oK a radiation (A = 0.7107 Ä), // = 0.237 mm"1, F(000) = 836, 2 6>max = 55.0 , index ranges: -1 3 < h < 13, -1 3 < k < 16, 0 < / < 20. Two check reflections measured every 198 reflections, 2% intensity loss. O f the 8867 independent reflections, 6749 with I > 4.0c7(I) were used for all calculations (program system SHELXTL-Plus) [10] . Cell constants were refined from 21 reflections in the range 22 < 2 6 < 25°. An absorption correction was performed using the program XABS, extinction was disregarded [11] ,
The structure was solved via a Patterson syn thesis. The solvent molecule (CH3OH) was found to be positionally disordered over three locations. Each position was refined with 0.33 occupancy. The hydrogen atom s were inserted at calculated positions using a riding model with C -H = 0.96 Ä, and U iso(H) = 0.04. The disordered solvent molecule was refined without hydrogens. All non hydrogen atoms were refined with anisotropic thermal parameters. The final cycle of refinement on | F | included 424 variable param eters and converged with R = 0.04, wR = 0.056 and S = 0.63. Weighting scheme defined as w~' = er2(F) + 0.0061 F 2, data to param eter ratio 15.9:1, (A jo)mdX 0.094, final difference Fourier synthesis: -1.31 < Aq < 1.79 eÄ "3 (the remaining electron density was located near the thallium atom ). Atomic scattering factors as supplied with SHELXTL-Plus. The final atomic coordinates and isotropic thermal parameters are given in Table I. This work was supported by the Deutsche F o r schungsgemeinschaft (Se 543/1-1) and the N ation al Science Foundation (CHE 90-01381).
Further details of the structure determ ination can be obtained from the Fachinformationszentrum Karlsruhe, Gesellschaft für wissenschaftlichtechnische Inform ation mbH, D-W-7514 Eggenstein-Leopoldshafen 2, by giving the order num ber CSD 56143, the name of the authors and the cita tion.
